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Abstract
Background: Delayed maternal reporting of decreased fetal movement (DFM) is associated with adverse
pregnancy outcomes. Inconsistent information on fetal activity to women during the antenatal period may result in
delayed reporting of DFM. We aimed to evaluate an intervention of implementation of uniform information on
fetal activity to women during the antenatal period.
Methods: In a prospective before-and-after study, singleton women presenting DFM in the third trimester across
14 hospitals in Norway were registered. Outcome measures were maternal behavior regarding reporting of DFM,
concerns and stillbirth. In addition, cross-sectional studies of all women giving birth were undertaken to assess
maternal concerns about fetal activity, and population-based data were obtained from the Medical Birth Registry
Norway.
Results: Pre- and post-intervention cohorts included 19 407 and 46 143 births with 1 215 and 3 038 women with
DFM respectively. Among primiparous women with DFM, a reduction in delayed reporting of DFM (≥48 hrs) OR
0.61 (95% CI 0.47-0.81) and stillbirths OR 0.36 (95% CI 0.19-0.69) was shown in the post-intervention period. No
difference was shown in rates of consultations for DFM or maternal concerns. Stillbirth rates and maternal behavior
among women who were of non-Western origin, smokers, overweight or >34 years old were unchanged.
Conclusions: Uniform information on fetal activity provided to pregnant women was associated with a reduction
in the number of primiparous women who delayed reporting of DFM and a reduction of the stillbirth rates for
primiparous women reporting DFM. The information did not appear to increase maternal concerns or rate of
consultation. Due to different imperfections in different clinical settings, further studies in other populations
replicating these findings are required.
Background
Women presenting with decreased fetal movement
(DFM) are at increased risk of fetal growth restriction,
stillbirth, preterm birth and emergency caesarean sec-
tion [1-5]. Excessive delay in maternal reporting of DFM
is associated with perinatal deaths [5,6]. There is no
agreement on any quantitative limit between “normal”
versus “abnormal” fetal activity [7,8], due to normal var-
iation among healthy fetuses [9] and variation in mater-
nal ability to perceive fetal activity [10]. The only
definition of DFM based on focused counting data in a
total population, is the rule of “10 fetal movements
within two hours”, which subsequently has been tested
as a screening tool [7,11]. Fetal movement counting
(FMC) is a method used by the mother to quantify her
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alarm limits have been published; discussed elsewhere
[7,8]. FMC is not promoted as a universal screening tool
for fetal wellbeing [4], but has been recommended in
high-risk pregnancies [12,13].
The most important clinical screening tool for DFM
for identifying high-risk pregnancies is the women’s own
perception of a decrease [8,14-16]; i.e. her perception of
a change, not the crossing of a given limit. Existing
guidelines for antenatal care in the United Kingdom, the
US and Norway recommend that a distinct reduction of
fetal movement should be reported and lead to further
investigation [17-20]. In our Norwegian setting nearly
100% of all pregnant women attend the public antenatal
care program provided by community midwives and
general practitioners. Pregnant women with a concern
of DFM usually contact maternity wards directly. Four
to fifteen percent of women present to the hospital in
late pregnancy with the primary complaint of reduced
or absent fetal movements [8,21,22].
The current study was a part of the ongoing, interdisci-
plinary collaborative effort related to DFM: Fetal Move-
ment Intervention Assessment (Femina), aiming to
survey clinical management and initiate quality improve-
ment efforts in Australia & New Zealand [23], the US
[24], the United Kingdom [15] and Norway. The infor-
mation pamphlet provided to expectant mothers by Nor-
wegian health authorities, instructs women to contact a
midwife or a physician “i ft h eb a b yh a sb e c o m ev e r y
calm, if they feel less movements - a few or no move-
ments from the fetus” [18,20]. In Norway, significant var-
iation has been shown in maternal recall of information
received about fetal movement [10]. Further, women who
waited >24 hours with reduced or absent movement
before contacting healthcare have been shown to be at
increased risk for adverse outcomes [22]. Maternal recall
of having received information about fetal movement was
associated with more frequent concerns, without improv-
ing pregnancy outcomes [10].
Variation in clinical practice, as reflected in patient
information, may represent increased risk [25]. Quality
assurance efforts aimed at health providers (through
clinical guidelines) and pregnant women (through uni-
form information) were implemented in order to
increase identification of high-risk pregnancies for opti-
mal observation and treatment. This paper reports the
effects of providing uniform information about fetal
activity on maternal awareness, behavior, concerns and
pregnancy outcomes when DFM was perceived by the
mothers. We hypothesised that providing this informa-
tion would reduce the number of women who delayed
reporting DFM to their healthcare provider, in the total
population or by the subgroups defined by maternal age
[5,26], body mass index (BMI) [5,27], smoking habits
[5,28], and maternal country of origin [29]. We also
hypothesised that the intervention was associated with
improved pregnancy outcomes, overall and/or by the
subgroups. The guidelines for health care providers and
effects on clinical management are presented elsewhere
[30].
Methods
The intervention - information on fetal activity and
monitoring
Due to limited high level evidence, the brochure of
information was developed using a consensus-based
approach; by a systematic literature review, and consul-
tation with leading academics in midwifery and obste-
trics across all participating hospitals and a group of
pregnant women. The brochure, which included a fetal
movement chart (a kick chart), was provided at the
ultrasound screening assessment in gestational week 17-
19, which 98% of the women attend. The brochure cov-
ered information on: expected normal fetal activity [31];
differences in perception according to different fetal
movements [31], maternal position [32], the inter- and
intraindividual variation between fetuses [9], maternal
weight [27], and smoking [33]; interpretation of varia-
tion of fetal activity; instructions on how to use the kick
chart; and when to contact health professionals if
experiencing DFM [11].
Women were informed that their subjective assessment
of a decrease in fetal activity was the most important
marker of DFM - taking priority over any formal DFM
alarm limits [8]. They were instructed not to wait until
the next day if they perceived complete absence of fetal
activity or if they felt a significant and sustained decrease.
If in doubt, as a “thumb rule”, they were advised in accor-
dance with the most validated definition for focused
counting [11,34]: that a healthy baby very rarely has less
than 10 movement in the course of two hours when it
usually is active [35]. The brochure was available in Nor-
wegian (Additional file 1), English (Additional file 2),
Urdu (Additional file 3), Somali (Additional file 4), Turk-
ish (Additional file 5) and Arabic (Additional file 6). The
kick chart was suggested as a supportive tool for women
w h ow i s h e dt ou s ei t .Am o d i f i e d“count-to-ten” chart
[11,36] was chosen, as this has the highest compliance
and acceptance rates [4,37,38]. Use of a kick chart is
exemplified in additional file 7.
To assist in the clinicians’ implementation of this bro-
chure, written information and newsletters were distrib-
uted to participating hospitals and regular meetings
between clinicians and the study staff were arranged.
Data collection
Fourteen hospitals across both urban and rural districts,
with a total of approximately 33, 000 births annually,
Saastad et al. BMC Research Notes 2010, 3:2
http://www.biomedcentral.com/1756-0500/3/2
Page 2 of 11were included in the before-and-after study. Two differ-
ent data collection methods were used pre- and post-
intervention: 1) Prospective data collection for women
presenting with DFM (DFM population), and 2) Cross-
sectional studies (Cross-sectional population):
1) Prospective data collection for all women with
singleton pregnancies of ≥28 weeks of gestation pre-
senting at the hospital with a concern of DFM was
undertaken by the caregiver without maternal con-
sent and forwarded as anonymous data to the study
coordinating centre. Data were collected on mater-
nal demographic characteristics, delay in reporting
DFM, clinical management of DFM and pregnancy
outcome. Following baseline data collection over a
seven month period from April to October 2005,
post-intervention data were collected for the 16
month period from November 2005 to March 2007.
2) Cross-sectional studies were performed; pre-inter-
vention (June 2005) and post-intervention (February
2007). Women who birthed at one of the participat-
ing hospitals completed a survey anonymously prior
to hospital discharge. Further description of this data
collection is presented elsewhere [10]. The sample
size for the cross-sectional studies was weighted
according to number of births in the respective hos-
pitals during the study period.
In addition, population-based data were obtained from
t h eM e d i c a lB i r t hR e g i s t r yN o r w a y[ 3 9 ]f o rt h ep u r p o s e
of comparisons of the covariates in the study popula-
tions versus the total population deliveries in the area.
The studies were approved by The Regional Committees
for Medical Research Ethics and The Norwegian Data
Inspectorate.
Outcome measures
Primary outcome measure
The primary outcome measure was maternal behavior
in relation to reporting perceived absence or decreased
fetal movement to the health provider; defined as the
rate of women waiting ≥25 hours with absent fetal
movement or ≥48 hours with DFM [6,16,29,40,41].
Secondary outcome measures
￿ Maternal awareness: maternal self-report of atten-
tion paid to fetal activity.
￿ Maternal concerns: maternal self-report of the fre-
quency of concerns about DFM; dichotomized into
being concerned “twice or more” versus “once or
never”.
￿ Receiving information: maternal self-report of
receiving information about fetal activity.
￿ DFM consultation: a consultation at the hospital
because of maternal perception of DFM.
￿ Pregnancy outcome for women with DFM was still-
birth; and, for the cross-sectional population; small
for gestational (SGA) <10
th centile (customized) [42]
and emergency cesarean section.
￿ Counting group: proportion of women reporting
using a kick chart more than once per week.
Effectiveness in distribution of information and mater-
nal internalization of information were assessed by com-
bining cross-sectional data with the stillbirth rate at
hospital levels. As a proxy for effectiveness in distribu-
tion, we compared the hospital specific percentage of
women reporting receipt of the written information from
the cross-sectional surveys with the stillbirth rate in the
DFM population. As a proxy for internalization of the
information, the percentage for women reporting having
used the kick chart twice a week or more was compared
with the stillbirth rate in the DFM population.
Analyses
Statistical analyses were performed in SPSS 14.0.1 (SPSS
Inc., Chicago, IL). Crude and adjusted odds ratios (ORs)
with 95% confidence intervals (CIs) were estimated, and
variables with associations with a p < 0.20 in univariate
analyses were included in the multivariate models [43].
Chi square tests were used for estimating differences
between proportions of categorical variables. A p-value
<0.05 was considered statistically significant. Bonferroni
corrections were performed in the multiple compari-
sons. Subgroup analyses were undertaken according to:
maternal age [5,26], body mass index (BMI) [5,27],
smoking habits [5,28], and maternal country of origin
[29] and according to subgroups of Western and non-
Western origin (due to higher rates of stillbirths among
non-Western women in our community) [29]. Western
mothers were defined as women with origin in Western
Europe, North America and Oceania. For women with
more than one episode of reporting DFM, only the first
episode was included in the analyses.
Results
Overview data collection is presented in Figure 1. Base-
line characteristics of the populations are described in
Table 1. The respondents in the cross-sectional studies
were representative for the pregnant population in their
area during the study period in regard to age, parity and
smoking habits (data from the Medical Birth Registry
Norway, not shown).
Information and maternal awareness of fetal activity
Data from the cross-sectional studies showed that one
in four women did not recall receiving information
about normal expected fetal activity by their health pro-
vider, both pre- and post-intervention. Recall of
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ness of fetal activity, both pre-intervention (OR 2.0, 95%
CI 1.2-3.3) and post-intervention (OR 1.8, 95% CI 1.0-
3.1, p = 0.043). Pre-intervention, recall of receiving infor-
mation was associated with more frequent maternal con-
cern (OR 1.7, 95% CI 1.2-2.4); while this association was
not longer present post-intervention (OR 1.3, 95% CI
0.9-1.9).
Maternal recall of information about limits for nor-
mality was more homogeneous in the intervention per-
iod, e.g. 22% recalled having seen the thumb rule (10
kicks in two hours) at baseline measurement, versus
42% in the intervention period (p = 0.022). Pre-interven-
tion, low maternal awareness to fetal activity was asso-
ciated with an increased risk of having an SGA baby;
[10] this association was not observed in the post-inter-
vention period (OR 1.3, 95% CI 0.6-2.9).
Maternal behavior and pregnancy outcomes
Among women with DFM, the stillbirth rate was lower
in post-intervention period; 4.2% versus 2.4% (Tveit et
al, submitted 2009). The reduction in stillbirth was iso-
lated to primiparous women only. Primiparous women
also reported DFM earlier than all other women
included (Table 2). In the total population, the mean
gestational age at the time of reporting DFM was two
days lower during the post-intervention period; 36
6 ver-
sus 36
4 weeks, p = 0.006.
In the post-intervention group, overweight women in
the cross-sectional populations described higher aware-
ness of fetal activity (Table 3). No behavior changes
were observed among overweight women if they per-
ceived DFM (Table 2).
Pre-intervention, smoking mothers in the cross-sec-
tional population recalled less receipt of information
about fetal activity than non-smokers, OR 0.5 (95% CI
0.3-0.9). This association was not present in post-inter-
vention, OR 0.6 (95% CI 0.3-1.2). No changes in mater-
nal behavior were observed among smoking women
perceiving DFM (Table 2).
Non-Western women in the cross-sectional study
post-intervention, remained the only risk group report-
ing both less receipt of information (adjusted OR 0.4,
95% CI 0.2-0.8) and low awareness of fetal activity
(Table 3). Among the non-Western women who per-
ceived DFM, the intervention showed no changes in
maternal behavior, frequency of concerns or outcomes
(Table 2).
The hospital-specific percentage of women reporting
having received written information (proxy for
Table 1 Descriptive characteristics: DFM and Cross-sectional populations
DFM*
N = 4 253
Cross-sectional*
N = 1 431
Characteristics Pre-intervention
n = 1 215
n (%)†
Post-intervention
n = 3 038
n (%)†
P‡ Pre-intervention
n = 692
n (%)†
Post-intervention
n = 739
n (%)†
P‡
Age, y mean (SD) 29.6 (4.9) 29.7 (5.2) 0.625 30.2 (4.9) 30.1 (5.1) 0.849
<20 23 (1.9) 59 (2.0) 9 (1.3) 10 (1.4)
20-24 182 (15.1) 454 (15.1) 70 (10.3) 101 (13.7)
25-29 388 (32.3) 933 (31.1) 231 (34.0) 208 (28.1)
30-34 413 (34.4) 1 031 (34.3) 237 (34.9) 273 (36.9)
35+ 196 (16.3) 527 (17.5) 133 (19.6) 147 (19.9)
Parity
Para 0 559 (51.1) 1 414 (52.4) 0.490 287 (43.1) 300 (41.4) 0.197
Para 1 372 (34.0) 878 (32.5) 221 (33.2) 283 (39.0)
Para 2+ 163 (14.9) 409 (15.2) 158 (23.7) 142 (19.5)
BMI, kg/m
2 24.7 (5.1) 24.5 (5.0) 0.547 24.4 (4.4) 23.6 (4.2) <0.001
<20 143 (13.3) 383 (14.2) 74 (11.0) 113 (15.6)
20-24 547 (50.8) 1325 (49.0) 378 (56.2) 412 (56.9)
25-29 244 (22.7) 638 (23.6) 147 (21.8) 137 (18.9)
30+ 91 (8.5) 249 (9.2) 74 (11.0) 21 (8.6)
Smoking habits
Smoking 104 (8.8) 259 (8.9) 0.924 50 (7.4) 48 (6.4) 0.483
Country of origin
Non-Western 178 (14.7) 406 (13.4) 0.271 39 (5.7) 29 (3.6) 0.064
* Data are reported as n(%) unless otherwise noted.
† Denominators vary due to missing values
‡ Chi square tests for the difference between proportions within women with DFM and the cross-sectional population respectively
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rates - the more information, the lower mortality (b =
0.974, p = 0.031). This was done to assess the effect of
the distribution of information and maternal internaliza-
tion of it on the number of stillbirths.
Maternal concerns - as reported by women in the cross-
sectional studies
Mothers in the post-intervention period did not report
concerns or have a DFM consultation more frequently
( T a b l e4 ) .O v e r w e i g h tw o m e nw e r et h eo n l ys u b g r o u p
reporting increased concerns; however, this was not sig-
nificant after Bonferroni correction (Table 4). When con-
cerned, the mothers more often related their concern to
the fetal activity level earlier in the actual pregnancy
(44% vs. 51%, p = 0.011). More often, the concerned
mothers assessed their perception of DFM not being nor-
mal for their baby and that their concern was a true rea-
son for being concerned (28% v s .3 3 % ,p=0 . 0 2 2 ) .B e i n g
concerned was associated with being examined at hospi-
tal both pre-intervention (OR 4.9, 95% CI 3.0-7.8) and
post-intervention (OR 5.8, 95% CI 3.7-9.2).
Fetal movement counting in the intervention group
In the post-intervention group, 235 (32%) reported using
ak i c kc h a r t ,a so p p o s e dt o8( 1 % )p r e - i n t e r v e n t i o n .
Post-intervention, 64 (9%) of women used a kick chart
more than once per week (counting group); versus 8
(1%) pre-intervention. Primiparous women were more
likely than multiparous women to use a kick chart more
than once per week (OR 2.3, 95% CI 1.3-4.2). No non-
Western mothers used a kick chart.
Maternal experiences with use of a kick chart in the
intervention period are presented in Table 5, illustrat-
ing the benefits of maternal receipt of receiving infor-
mation on how and why to use the kick chart. The use
of a kick chart was not associated with increased
maternal concerns about DFM (32% in the non-count-
ing group vs. 42% in the counting group, p = 0.090).
Use of a kick chart was associated with a reduced risk
of having a DFM consultation, 18% vs. 9% (p = 0.045).
One of ten babies was SGA in both groups. Eleven
(7%) of the non-counting group had an emergency cae-
sarean section, as opposed to one (2%) in the counting
group (p = 0.047).
Table 2 DFM population: Effects of intervention on maternal behavior and stillbirth rates, stratified by subgroups
Overall
N = 4 253
Stratified by subgroups
n (%)
Pre-
intervention
n = 1 215
n (%)
Post-
intervention
n = 3 038
n (%)
Primiparous
n = 1 973
(52.0)
P-
value
≥ 35
years
n=
724
(17.2)
P-
value
Overweight
n = 1 400
(36.8)
P-
value
Smokers
n = 363
(8.9)
P-
value
Non-
Western
n = 583
(13.7)
P-
value
Consultation Adj OR (95% CI)
§
By own
initiative
363 (32.1) 656 (30.8) 1.22
(0.95-1.57)
0.117 1.43
(0.99-
2.08)
0.652 1.10
(0.81-1.50)
0.524 0.87
(0.47-
1.62)
0.657 0.88
(0.54-
1.46)
0.631
At the
delivery unit
661 (54.9) 1, 716 (57.4) 1.35
(1.09-1.67)
0.007 1.01
(0.76-
1.34)
0.057 1.24
(0.96-1.60)
0.106 0.82
(0.47-
1.44)
0.493 1.06
(0.68-
1.67)
0.786
During night
(6 pm-8 am)
317 (27.7) 846 (29.9) 1.39
(1.09-1.77)
0.007 1.31
(0.83-
2.07)
0.258 1.41
(1.05-1.89)
0.023 1.78
(0.99-
3.21)
0.055 1.08
(0.65-
1.80)
0.775
In weekends 258 (21.2) 607 (20.0) 1.04
(0.80-1.35)
0.758 0.84
(0.65-
1.69)
0.855 1.28
(0.94-1.76)
0.121 0.51
(0.27-
0.96)
0.037 0.88
(0.50-
1.52)
0.634
DFM ≥ 48 hrs 415 (53.6) 897 (48.9) 0.61
(0.47-0.81)
<0.001 0.82
(0.51-
1.32)
0.414 1.12
(0.81-1.54)
0.507 1.47
(0.74-
2.91)
0.274 0.54
(0.29-
0.99)
0.045
Absent FM ≥
25 hrs
99 (23.9) 201 (18.0) 0.72
(0.47-1.09)
0.117 1.00
(0.43-
2.32)
0.996 0.90
(0.55-1.47)
0.668 0.60
(0.22-
1.61)
0.309 0.64
(0.29-
1.43)
0.274
Fetal deaths 50(4.2) 73 (2.4) 0.36
(0.19-0.69)
0.002 0.92
(0.35-
2.44)
0.902 0.60
(0.30-1.20)
0.151 1.48
(0.40-
5.53)
0.559 0.99
(0.25-
4.02)
0.993
† Univariate logistic regression analyses with 95% CI, at baseline is the reference category
§ Multivariate logistic regression analyses with 95% CI, adjusting for the covariates (parity, maternal age, BMI, smoking habits, maternal origin)
Denominators vary due to missing values. Bold numbers indicate significant values after Bonferroni correction for multiple comparisons
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having used the kick chart more than once per week or
more (proxy for internalization) was negatively asso-
ciated with mortality (b =0 . 9 2 2 ,p=0 . 0 0 5 ) .T h i sd o e s
not reflect the effect of kick counting on an individual
level, as there are no data to support this, only the bene-
fit of effective information.
Discussion
In this prospective before-and-after study, primiparous
women were shown to have the greatest behavioral
change in reporting DFM and were the only risk group
with a reduction in stillbirth. This may be associated
with the experience of transition to the motherhood
role of first-time mothers. With no previous
experiences, pregnancy represents a major adjustment
period, strongly influenced by information seeking and
trying to adopt best health practices and changes in life-
style [44].
While the effect of printed educational materials as
guidelines for health care providers is associated with
some improvement in process of care [45], the addition
of additional interventionss u c ha so u t r e a c he d u c a t i o n
and audit and feedback may enhance this effect [46]. In
this study, implementation of standardized information
for women across participating hospitals was achieved
through a multifaceted intervention including clinical
practice recommendations, outreach education and
audit and feedback. Standardized written information
improved maternal self-screening of significance for
Table 4 Cross-sectional population: Effects of intervention on maternal awareness, concern and maternal behavior (N
= 1431)
Overall
N = 1 431
Stratified by subgroups post-intervention, n = 739
n (%)*
Pre-
intervention
n = 692
n (%)*
Post-
intervention
n = 715
n (%)*
Crude OR
(95% CI)
†
Adjusted
OR
(95% CI)
§
Primiparous
n = 587
(57.8)
≥ 35 years
n = 280
(19.7)
Overweight
n = 421
(30.1)
Smokers
n = 97 (6.9)
Non-
Western
n = 67 (4.7)
Adj OR (95% CI)
§
Low
awareness
78 (11.7) 62 (8.9) 0.72 (0.50-
1.02)
p = 0.060
0.84 (0.57-
1.24)
p = 0.356
1.19 (0.63-
2.26)
p = 0.585
0.49 (0.24-
1.00)
p = 0.050
0.44 (0.20-
1.00)
p = 0.051
0.74 (0.15-
3.68)
p = 0.712
1.10 (0.23-
5.27)
p = 0.909
Concerned 341 (50.7) 417 (57.9) 1.15 (0.93-
1.42)
p = 0.210
1.20 (0.96-
1.50)
p = 0.114
0.95 (0.68-
1.34)
p = 0.783
1.32 (0.80-
2.19)
p = 0.273
1.54 (1.03-
2.31)
p = 0.037
0.98 (0.42-
2.34)
p = 0.969
3.21 (1.04-
9.93)
p = 0.043
DFM
consultation
98 (14.2) 122 (16.4) 1.18 (0.88-
1.57)
p = 0.263
1.32 (0.97-
1.78)
p = 0.075
1.38 (0.88-
2.17)
p = 0.163
1.10 (0.54-
2.21)
p = 0.801
1.06 (0.93-
2.63)
p = 0.092
1.32 (0.46-
3.80)
p = 0.613
0.42 (0.10-
1.82)
p = 0.245
* Denominators vary due to missing values.
† Univariate regression analyses with 95% CI for the associations between the analyzed groups.
§ Multivariate logistic regression analyses with 95% CI, adjusting for the covariates (parity, maternal age, BMI, smoking habits, maternal origin).
Table 3 Cross-sectional population: Low maternal awareness of fetal activity and maternal characteristics (N = 1431)*
Pre-intervention, n = 692 Post-intervention, n = 739
Low maternal awareness†
n = 78 (11.7%)
Low maternal awareness†
n = 62 (8.9%)
Maternal characteristics Values
n (%)
Crude OR
(95% CI)
Adj OR
(95% CI)
Values
n (%)
Crude OR (95% CI) Adj OR
(95% CI)
Primiparous
(reference: multiparous)
287 (43.1) 0.57(0.34-0.96)
p = 0.032
0.87 (0.58-1.30)
p = 0.494
300 (41.4) 0.98 (0.57-1.67)
p = 0.930
Not included
Age ≥ 35 yrs
(reference: <35 years old)
133 (19.6) 2.67(1.61-4.45)
p < 0.001
1.64(1.06-2.54)
p = 0.026
147 (19.9) 1.38 (0.76-2.51)
p = 0.290
1.34 (0.74-2.52)
p = 0.316
BMI >25 kg/m
2
(reference: BMI ≤ 25 kg/m
2)
221 (32.8) 1.38 (0.84-2.27)
p = 0.208
0.77 (0.50-1.18)
p = 0.226
158 (27.5) 0.53 (0.27-1.04)
p = 0.063
0.43(0.21-0.89)
p = 0.024
Smokers
(reference: non-smokers)
50 (7.4) 0.67 (0.24-2.00)
p = 0.503
Not included 48 (6.4) 0.74 (0.22-2.46)
p = 0.622
Not included
Non-Western origin
(reference: Western origin)
39 (5.7) 2.54(1.11-5.83)
p = 0.023
1.79 (0.83-3.83)
p = 0.226
29 (3.6) 3.50(1.34-9.08)
p = 0.006
3.34(1.27-8.78)
p = 0.015
* Detailed results from the baseline population are presented elsewhere [10].
† Univariate and multivariate logistic regression analyses with 95% CI for the associations between the analyzed groups. Denominators vary due to missing
values. Bold numbers indicate significant values.
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Page 7 of 11decrease in or absence of fetal movement. This may
have contributed to the decreased stillbirth rate among
primiparous women. The importance of recognizing
DFM for pregnancy outcomes is indisputable [2,4,22],
and identification of risk is one of the main goals for
antenatal care [47]. Women were advised to contact
their health care provider for concerns about DFM
regardless of reaching in any specific fetal movement
rate threshold. The advice on focused counting and the
suggested “alarm limits” [7,11] when women were in
doubt about the presence of DFM in addition to the
advice about their perceptions may have contributed to
a reduction in excessive delay in reporting DFM.
A similar proportion (75%) of women recalled having
received information in the baseline and the interven-
tion. Thus, this provides support to the effectiveness of
the information to improve maternal self-screening of
DFM which was more explicit than the previous infor-
mation [18] and emphasized maternal assessment of
fetal activity according to the activity pattern for her
own child [9]. This was reflected in the mothers’ reason-
ing for concern in the post-intervention. Women in the
post-implementation period reported concerns related
to the activity level earlier in the pregnancy more often
and were more confident that their perception of DFM
was the true reason for being concerned.
Overweight mothers - higher awareness, more concerns,
but not improved pregnancy outcomes
Being overweight increases the risk of not perceiving
DFM (Tveit et al, submitted 2009). However, it is
unknown whether reduced perception of fetal move-
ments among overweight women is due to higher risk
of a true decrease in fetal movement or to a lower abil-
ity to perceive fetal activity [27]. In the post-intervention
period, overweight women described higher awareness
of fetal activity, they more frequently reported concerns
of DFM and presented at the hospital during the night
more frequently. However, no difference was shown in
the excessive delay in reporting of decreased or absent
fetal movement or in the stillbirth rate among these
mothers.
Mothers of non-Western origin - less access to
information
In the non-Western population the intervention was not
associated with changes in maternal behavior or the
stillbirth rates. Non-Western women had three times
increased risk of low awareness of fetal activity when
compared to the Western mothers, and were shown to
have the lowest rates of receiving the information about
expected fetal activity, in spite of available information
brochures in the most common foreign languages in the
area. This may be due to the presentation of the infor-
mation not adequately meeting their needs or to cultural
differences in risk orientation [48]. Communication pro-
blems between non-Western women and health care
providers have been identified as a risk factor for
adverse pregnancy outcomes [29,48]. This confirms the
need for a greater focus on providing culturally appro-
priate information which is written at an appropriate
level to ensure comprehensive uptake particularly for
those women at increased risk [49].
T h ep o p u l a t i o nn o n - W e s t e r nw o m e ni no u rs t u d y
were mainly from low-income countries and a wide var-
iation in cultures was represented. Minority or margina-
lized women in a high-income country do not appear to
display a “healthism” approach to their lives [50]; nor-
mative assumptions in antenatal guidelines do not apply.
This may be in part due to a lack of trust in caregivers
among minority women in Western countries [50,51],
the authoritative source often are their husband [51] or
their mother [52], instead of the health care services.
While printed educational materials are widely used to
improve knowledge, awareness and attitudes, especially
in developed countries, other methods for information
Table 5 Cross-sectional population post-intervention: Experiences with use of a kick chart (N = 235)*
Maternal experiences with use
of a kick cart
n (%) Recalled receipt of information about
HOW to use the kick chart
n = 119 (63.3%)
OR (95% CI)†
P
value
Recalled receipt of information about
WHY use the kick chart
n = 121 (66.5%)
OR (95% CI) †
P
value
Kick counting was time-
consuming
97
(41.3)
0.3 (0.1-0.7) 0.003 0.4 (0.2-0.9) 0.039
Kick counting stimulated to “get
to know” the baby
71
(30.2)
2.2 (0.9-5.4) 0.099 1.7 (0.7-4.3) 0.251
Appreciated the visual
presentation of the fetal activity
74
(31.5)
3.3 (1.3-8.4) 0.011 1.9 (0.7-4.9) 0.189
Kick counting induced too much
focus on fetal activity
47
(20.0)
1.2 (0.5-3.0) 0.568 0.8 (0.4-1.9) 0.727
* Denominators vary due to missing values.
† Univariate regression analyses with 95% CI for the associations between the analyzed groups. Reference groups: women who did not recall receipt of
information about how to and why use of a kick chart respectively.
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Page 8 of 11and education may be needed for cultural minority
groups. The impact of life style choices and compliance
to recommendations from health providers may be
higher if role models and authoritative sources, such as
the husband and/or mother, are involved in the antena-
tal care. Further research is needed on appropriate
methods to change health seeking behavior in preg-
nancy, including DFM, for non-Western women in our
setting.
Fetal movement counting associated with well-being and
safety
W h i l et h em a j o r i t yo fw o m e nc h o s en o tt ou s eak i c k
chart, its use was associated with less maternal concerns,
as well as a reduced risk of being examined in hospital
because of DFM. Satisfaction with the information
about the rationale for fetal monitoring and the techni-
que of recording were associated with more frequent
use of a kick chart and increased the mothers’ assess-
ment that a kick chart was important and useful. Effec-
tive communication specific for each woman’s need and
encouragement by a consistent healthcare professional
have been identified as the key factor for high compli-
ance for use of a kick chart [6,31,53].
Many health professionals do not to recommend a
FMC in their low-risk patients because they fear it will
cause increased maternal concern and anxiety [54], as
well as increased unnecessary consultations and/or inter-
ventions [7,55]. The current study was not a study to
evaluate the use of kick chart per se. Nevertheless, it is
important to notice that use of a kick chart was not asso-
ciated with increased concerns or more frequent consul-
tations in the hospital. It seemed to be “safe” with regard
to maternal well-being and use of health resources. We
have no evidence that FMC with specific alarm limits are
preferable or superior to subjective maternal opinion.
However, previous reports also indicate that the use of a
kick chart does not cause anxiety or other adverse psy-
chological effects [54,56,57]. Further research is needed,
both in low- and high-risk populations [4,12].
Methodological considerations
The true effect of such an intervention may be better
estimated using a randomized trial methodology. How-
ever, in a quality improvement setting like ours, a
before-and-after study design was chosen. There are
potential problems in using RCT to test the effect of
information within the same population due to the
likelihood of contamination. While the before-and-
after study design may overestimate the true effect, the
prospective nature of this study may limit this effect.
Additional methodological considerations are pre-
sented in the article from the other part of the quality
improvement, the clinical management of DFM
pregnancies [30]. Potential recall bias and the validity
of the cross-sectional questionnaire have been dis-
cussed elsewhere [10].
While these findings are encouraging, caution in its
interpretation is warranted due to limitations of the
design employed in this quality improvement project;
the implemented solutions were based on the local
existing imperfections found by prior data collections
of quality indicators. The results may thus not be
directly transferable to other populations. Yet, reports
from a variety of locations suggest that significant
variability in the information given to expecting
women is a wide-spread quality issue in obstetric care
[15,22,23,58].
Conclusions
Uniform information about fetal activity provided to
pregnant women was associated with a reduction in the
number of primiparous women who delayed reporting
of DFM and reduced stillbirth rates for primiparous
women reporting DFM. The information did not appear
to increase maternal concerns or frequency of consulta-
tions. While these findings are encouraging, caution in
its interpretation is warranted due to limitations of the
design employed in this quality improvement project;
the implemented solutions were based on the local
issues identified by prior quality assurance studies.
Further studies replicating these findings are required. A
clearer definition of DFM is needed.
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